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Photographic filter metaphor for control of digital image processing software. 



(57) An image processing system uses a photo- 
graphic filter metaphor for control of digital 
image processing software. An image is mani- 
pulated in a series of successive operations 
which are stored independently. After a series 
of operations, the original image and each suc- 
cessive operation can be retrieved without 
reexecuting the series of operations. A user- 
friendly interface allows a user to select a pre- 
programmed filter effect (32) or create a custom 
filter effect from the options presented. 
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The present invention relates to digital image 
processing and. more particularly, to an interface 
which allows a user to continuously operate on and 
selectively retrieve an image throughout a series of 
modifications. 

Digital image processing is designed to manipu- 
late images, scanned in directly or imported fromsofl- 
ware or memory, which are displayed on a display de- 
vice such as the screen of a personal computer. There 
are several tools known for manipulating images in- w 
eluding a -paintbrush" and a "filter-. 

Digital image processing is typically used-by se- 
lecting an area of an image to be modified and select- 
ing a function, such as a filter function, which exe- 
cutes the operation. The user may then observe the is 
results and decide to either continue or undo the pre- 
v»us step, -me next area that needs modification is 
then selected, and the steps are repeated. With this 
type of processing, however, the user is locked into a 
specific operation and area of the image. Also, the 20 
user must decide after each function whether the de- 
sired effect was attained without seeing the final re- 
sult Further, the effects of typical image manipulat- 
ing functions are either on or off and not continuously 
adjustable. Also, the edges of the selected areas tend 25 
to be abrupt rather than feathered. 

An example of a paintbrush image editing pro- 
gram IS Gray F/X by Xerox. The program uses a 
paintbrush", which comes in several different sizes 
to touch up an image or draw something into the pic^ 30 
ture. The program includes basic image enhancement 
tools such as changing brightness and contrast 
sharpening or softening edges, redistributing gray 
values, copying and pasting parts of a picture, zoom- 
ing in and out. rotating, slanting and warping part of 35 
an image. 

U.S. Patent No. 4.751,503 to Kermisch also uses 
a paintbrush or -airbrush" to touch up an image. Ker- 
misch s airbrush is manipulated by an operator view- 
ing a CRT display or similar display to make correc- 40 
ions to an electrical raster image during real time in- 
teraction between the operator and the displayed im- 
age. The airt)rush includes a pointer device that is 

manipulated bytheviewer to touch-upthe continuous 
tone image. The pointer can be activated by a mouse « 
which IS well known in the computer art In Kermisch 
the image on display is refreshed from the image stor- 
ed m memory at periodic intervals, and whenever a 
change is caused in memory by enhancing contrast. 

^^T^^^-^ ^''"^ '^^"aes. Each 50 

lime the airbrush is activated, the pixels in the area 
defined by the cursor are changed. 

Both the Kermisch process and Gray F/X operate 
on the actual image. Therefore, with each operation 
the image is modified. This restricts the user from 55 
continuously modifying an image and subsequently 
dBplaying previous modifications to the image In 
other words, if the user operates on an image five 



times for example, it is not possible, after the fifth op- 
eration, to retrieve the second modification By 
changing the actual image during each operation the 

n!!J '''^^'^"^ '"^^S^s to the final 

product and cannot correct mistakes made early in 
the series of operations. 

An example of using a filter in image processing 
IS a system called Madmage available from Xerox To 
use a filter on a portion of an image with the current 
version of Madmage the operator mustfiretselectthe 
desired area to be affected. In Madmage. this is a 
rectangle. Next, the desired filter is selected Filters 
are available that will lighten, darken, intensify dark 
areas or reduce light areas. At this point, the image 
IS changed according to the filter specifications The 
operator then deddes if the desired result was ach- 
ieved or if the effect of the filter should be removed 

ilH^^f^'T ^ P""^^ ""age. the ef- 

fect of the filter is "burned- into the image and cannot 
be removed later. 

U.S. Patent No. 4.800.379 to Yeomans disdoses 
an electronic image display having a movable magni- 
fication area. The outline of the area selected to be 
modeled can be moved around the image displayed 
on the monitor, and a magnification process can be 
performed within this area. The degree of magnifica- 
tion can be reduced at the edges of the selected area 
, ^ »f \. J" ^'790.028 to Ramage disdoses 
a method and apparatus for magnifying a selected 
portion of an image while simultaneously compress- 
ing the remaining image so that no material is lost 
from the total viewing area. Atransitton area is provid- 
ed around the magnified area to reduce distortion at 
the boundaries between the area of constant magni- 
fication and the surrounding area. 

nKK"'5.r^**"' ^'^^LSei and 4.885,702 to 
Ohba disdose a method and apparatus for electron- 
ically generating data representative of curved sur- 
faces. The surface deformation of the selected area 
IS interactively controlled by the operator 

The known image processing devices do not pro- 
vide systems which are continuously variable There 
IS a need for a user-friendy system whidi allows for 
^ntinuously variable operatfons on an image and 
which does not permanently alter the image and its 
subsequent modifications. 

The present inventton provides an interface for 
continuously operating on an image displayed on a 
display device comprising a mechanism fordlsplaying 
the image on the display device, a mechanism for si 
lectively, successively modifying a portion of the im- 
age a mechanism for storing the original image and 
each modification of the image and a mechanism for 
retrieving the original image and each separate suc- 
cessive modification of the image. 

The mechanism for selectively, successively 
nwdrfying a portion of the image may comprise a filter 
which overiays the portion of the image to be modi- 
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fied. The filter may be a gamma filter which modifies 
contrast; or a halftone filter which modifies bright- 
ness; or a convolution filter which modifies sharp- 
ness; or a rotation filter which rotates a portion of the 
image; or a scaling filter; or a skewing filter; or an er- 
ror diffusion filter; or a mixing filter having a plurality 
of source Images. When the filter is a rotation filter, it 
may include border fade out 

The present invention also provides a method for 
operating on images in a display device comprising 
an interactive user interface, the method comprising 
the steps of displaying an image on the display de- 
vice, selecting a filter for overlaying on a portion of 
the image» modifying the portion of the image over- 
layed by the filter while preserving the Image as it ap- 
peared before the modification, displaying the modi- 
fied filtered portion of the image and the remaining 
portion of the image and retrieving the image as it ap- 
peared before the modification. 

The step of modifying the image nnay comprise 
modifying the contrast of a portion of the image; or 
modifying the brightness of a portion of the image; or 
modifying the sharpness of a portion of the image; or 
rotating a portion of the image. The step of rotating a 
portion of the image may include blending the border 
of the rotated portion with the remaining displayed 
image. 

By way of example only, a system and method in 
accordance with the present invention will be descri- 
bed with reference to the accompanying drawings, in 
which: 

Fig. 1 is a schematic diagram of an image proc- 
essing filter system in accordance with the pres- 
ent invention; and 

Fig. 2 is a graphic representation of the user in- 
terface as it would appear on a display device 
with Figures 2a-g representing the different 
types of filters available in the system. 
The interface in a system in accordance with the 
present invention can be analogized to the surface of 
a piece paper. Images can be "placed" on the surface 
tike photographs in a scrapt>ook. "Filters" can be 
placed over the innages like pieces of glass over a 
photograph. Thus, the user can see the results of the 
image processing immediately. The filter can be 
moved or resized at any time, and the flinctk^n of the 
filter can be changed and even softened at the edges 
so the filtered and unf iltered areas blend smoothly. 
Multiple filters can be active over the image and over 
each other. Thus, although the visual display of the 
underlying hmage is modified by the filters, the under- 
lying image and each successive modlf lcatk)n has not 
been changed. Referring to the analogy of the pho- 
tograph beneath pieces of glass, a combination of 
pieces glass may be laid over the photograph and a 
final result obtained and then the photograph re- 
moved from beneath the glass and a new photograph 
inserted. Thus, the effect ofthe overlying glass has 



been.saved while the actual image has been re- 
placed. This Is possible since the original photograph, 
or image, was not altered during the modifications, or 
filterings. The filter function can be changed or re- 
5 moved at any time. The effect of the filter function can 
be Intensified or reduced at any time. The shape and 
position of the filter outline can be changed at any 
time. 

Various Image processing effects described be- 

10 low are described in Beyond Photography by Gerard 
J. Holzmann, published by Prentice Hall: New Jersey, 
1 988, to which reference may be nr^de for further in- 
formation if required. 

Referring to Figure 1 , a diagram of an image proc- 

15 essing filter system 10 according to the present in- 
vention Is shown. The filter system 10 Is built from a 
basic Maclmage shell 12 which is a known digital inv 
age processing system available from Xerox Corpor- 
ation as discussed above. Filter system 10 uses a 

20 Maclmage 3.0 shell 12 to support a scanner control 
14, a file input/output 16 and a printer control 18 as 
shown In Figure 1. The Maclmage shell 12 also In- 
cludes a menmry manager 20 and a display manager 
22. The above aspects of Maclmage are known and 

25 therefore will not be described in detail. 

The filter system 10 adds several features to 
Maclmage. Specifically, filter system 10 Includes an 
optical character recognition feature 24, an image ar- 
chive 26 and image processing feature 28, as shown 

30 connected to the Madmage shell by dotted lines in 
Figure 1 . 

Optical character recognition feature 24 includes 
the ability to convert an image into text 

Image archive 26 includes the ability to catalog, 

35 compress and store images for archival purposes. For 
retrieval there is the ability to search, retrieve and de- 
compress images. 

Image processing feature 28 allows the user to 
select or create afilter to operate onthe innage. Image 

40 processing 28 includes outline option 30, function op- 
tion 32. geometry option 34, and control option 36. 
Also included Is an advanced display manager 38 
which allows viewing of portions of an inr^age by effi- 
ciently storing, processing and moving data from disk 

45 storage to screen display. A sample menu displaying 
the features of the Image processing 28 is shown in 
Figure 2. As described below, the selected filter func- 
tion influences the control options. Thus, for each se- 
lected filter function, the optional controls change, 

50 and optional drawers and tables are added. 

The outline feature 30 ofthe image processing 28 
allows selection of the shape ofthe outline of the fil- 
ter. For example, the outline may be a curve, a rec- 
tangle, an oval or a polyline. The function feature 32 

55 of image processing 28 allows the type of filter to be 
selected. For example, a gamma, convolution, mixer, 
halftone, rotation, warp, scaling or geometric filter 
may be chosen. The geometry feature 34 of image 
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processing 28 allows the effect of the filter to be se- 
lected. For example, a radial effect, a vector effect or 
a constant effect of the chosen filter may be selected 
The control feature 36 of image processing 28 pro^ 
vides the type of control function to be used with the 5 
filter. For example, dials, numeric, preset or graphic 
controls may be chosen. The control selection is de- 
pendent on the selected function option, that is the 
type of filter, as shown in Figure 2. This is discussed 
in more detail with respect to a specific type of filter 10 
below. 

Inoperation, the filter system 10 uses a work sur- 
face displayed on the screen of the display device 
The work surface is created by using a metaphor of 
an easel with a pieceof paperthereon. This metaphor 15 
IS similar to that used in a program called Page Maker 
created by Aldus Corporation. The image is displayed 
on the "easel- by reading a file off a disk or scanning 
an image from a scanner. The image can be posi- 
tioned or scaled using a mouse. Multiple images can 20 
be placed on the easel, similar to the way photo- 
graphs may be placed on a table. A mat is similar to 
an image and can be imported or exported in the 
same format as images or can be generated by a pro- 
gram. Mats are usually solid patterns, solid sheets of 25 
gray or simple geometric shapes. Images and mats 
occupy the "image layer" which is closest to the "eas- 
el . 

Next, a filter is selected to operate on the image 
Standard filters may be -pulled' from a filter drawer" 30 
or custom f aters can be created with a separate filter 
maker. Filters are used to modify or mix images and 
mats. Filters occupy the layer over the images and 
mats and look as though they are lying on top of the 
images. Filters can be nrwved, resized, reshaped and 35 
their effect can be modified at any time since the ef- 
fect of the filters is not burned in when the file is 
saved. Image data is passed through the filters for 
viewing on the screen, printing and exporting to other 
file formats. The filter system 1 0 retains or stores the 40 
images and filters separately. 

The file format can store any number of images 
(and/or Mats) with any number of filtere. A sample 
outline of the file format follows: 
Easel size: 11 X 14 
Papersize:8x10 
Number of images: 2 
Data for image 1 

Image 1 position and size 
Image 1 type and format go 
Image 1 data 
Data for image 2 

Image 2 position and size 
Image 2 type a nd format 
Image 2 data „ 
Number of filters: 3 
Data for Filter 1 

Filter 1 positk>n and size 



Filter 1 type and format 
Filter 1 data 
Data for Fflter 2 

Filter 2 positton and size 
Fnter 2 type and format 
Filter 2 data 
Data for Filter 3 

Filter 3 position and size 
Filter 3 type and format 
Filter 3 data 
End of file. 

Filters are avaUaUe in four shapes: rectangle 
oval, polyline (including freehand and polygon) and 
bezier curves. The filter system 1 0 includes many fil- 
ter types including gamma, convolutton. halftone pix- 
el rearrangement and mixing. A gamma filter effect 
modifies the contrast of an image, such as lightening 
or darkening certain portions of the image. A convo- 
lution effect enhances the image by sharpening, blur- 
ring, outlining, or edge enhancing a portion of the im- 
age. A halftone filter changes the brightness based 
on a repeating cell. The effect of pixel rearrangement 
can rotate, skew, or distort an image. Mixing filters al- 
low two images to be mixed by geometric patterns or 
by controlling a thirt image or mat. Other types of ef- 
fects are also available including error diffusion which 
involves a four-way spread of the image or lenticular 
lens filters which repeat pixel rearrangement to dis- 
solve, speckle or blur an image. 

Filtere appear with handles and controls when se- 
lected. Such controls allow the geometry and effect 
of the image to be manipulated. For example, the ef- 
fect of the filter may be constant or may be adjusted 
to fade at the borders. Also, the intensity or degree of 
the filter effect can be controlled as is discussed with 
reference to specific examples below. 

In using the filter system 10. multiple filters may 
be stacked- over an image to achieve the desired ef- 
fect without changing the original image or deleting 
the previous modifications. A graphic window, which 
depicts a side view, presents the current stacking of 
images and filters. This feature allows the user to re- 
arrange filters without repeated use of the menu 
Items. 

Gamma Filter 



The simplest type of fflter is the gamma filter. The 
gamma filter works on one pixel at a time. Based on 
the gamma f»ter's functions, each pixel is replaced 
according to the value of the function. Gamma filters 
can lighten, darken, change contrast, posterize, sol- 
anze, cotorize and perform other similar effects 

Referring to Figures 2 and 2a, a gamma filter may 
either be chosen from the drawer of filters, which in- 
cludes filters previously created and saved, or custom 
designed. 

To create a triangular gamma filter, for example, 
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the appropriate icon from each section of the filter de- 
sign pallet illustrated in Figure 2 must be selected. 
First, an outline option from the menu must be select- 
ed. To draw a triangle, a user would select the polygon 
from the outline group, shown on the far left of the 5 
second row of the outline section. Next* the gamma 
icon would be selected from the function group. As 
shown in Fig. 2, the gamma function is displayed in 
the top lefthand corner of the function section. To sof- 
ten the effects of the gamma filter near the border of io 
the triangle, the border icon from the geometry sec- 
tion would be selected. This icon is displayed at the 
second from the left of the geometry section. Finally, 
a control icon for a gamma filter would be selected, 
such as the linear slide control icon shown at the far is 
left of the control section. Then, the mouse may be 
moved over the image to draw the triangle. If the 
placement or shape is incorrect, the filter may be 
moved or reshaped. For example, a point on the poly- 
gon may be eliminated or changed from a sharp cor- 20 
ner to a smooth corner. When the triangular shape is 
finished, the control pallet appears. 

The triangle and control pallet float over the inr>- 
age, and the image under the triangle is affected by 
the settings of the controls in the control pallet. The 2S 
control pallet may be moved or hidden and contains 
four slide pots which control the brightness, contrast, 
gamma and width. The brightness contrd adds or 
subtracts a constant from the value of each pixel in 
the image. The contrast control multiples each pixel 30 
value by a constant (this slide pot is nonlinear). The 
gamma control puts a curve into the transfer function 
that maintains the black and white levels but modifies 
the mid-gray range. The width control affects the 
softness of the filter at the border. At the maximum 3S 
setting, the filter has its full effect throughout the fil- 
ter's geometry. At the minimum setting, the filter has 
little effect at the edges and full effect only at the cen- 
ter. 

Alternatively, rather than selecting the t)order 40 
icon in the geometry section, the constant icon (K). 
the arrow icon or the concentric circles icon could be 
selected. The constant icon maintains a constant ef- 
fect of the filter throughout the selected area, and the 
width control would not appear. The arrow icon re- 45 
places the width control with two controls, one for an- 
gle and another for the rate of change in that direc- 
tion. For example, the arrow would allow the left side 
of the gamma filter to fade. The icon of concentric cir- 
cles indicates a radial effect, and, as such, the filter so 
would have more effect as the centroid of the filter 
outline is approached. Unlike border geometry, the 
linear and radial geometries are not affected by the 
outline of the fitter except that it indicates the end of 
the filter effect. ss 

A different control selection could also be made. 
For example, the second icon in the control section 
of the filter design pallet, represented by the numeric 
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"12" at the far left corner of the control section pro- 
duces a numeric control pallet. 

The third control icon for the gamma filter, mov- 
ing from left to right across the menu, is a graphic con- 
trol. In this case, the slide pots move through an L 
shape. The gamma response is a function that con- 
nects the two controls. In addition, a handle at the 
midpoint of the gamma response allows bending of 
the gamma response function. 

The fourth way to control the gamma filter, shown 
at the far right of the nnenu. is a general control influ- 
enced by the displayed graph which is drawn to rep- 
resent the gamma function. This control is similar to 
the current gamma editor in Madmage. 

The final way to control a gamma filter is to name 
and save the settings of one of the previous examples 
In the drawer. 

In addition to changing the filter response at any 
time, the filter type can be changed as long as there 
is no conflict between types. For example, a filter may 
be changed from gamma to convolution, but not from 
gamma to mixer. Likewise, the control pallet can be 
changed between the various types of controls as 
easily as a font in a word processor may be changed. 
Also, the outline can be changed within limits. For ex- 
ample, rectangles and cirdes are interchangeable, as 
are polylines and curves. 

Halftone Filter 

Halftone filters are created by selecting one of 
four modes: dot, square, line or cross; then graphical- 
ly setting the pitch and angle. The icon in the filter 
section of the filter design menu for the halftone filter 
is shown in Figure 2 in the second box from the upper 
left. 

After the halftone filter function is selected, a 
control window will appear on the work surface with 
four shapes appearing at the top of the control win- 
dow. One of these four shapes is selected. A repeat- 
ing pattern of the selected shape appears in the con- 
trol window. Similar to the gamma filter, the halftone 
filter includes controls directed to a slide pot or a nu- 
meric function. Alternatively, a double shape control 
icon, shown second from the right in the menu deput- 
ed in Figure 2b, can be chosen. With this selection, 
two shapes will appear in the control window, one be- 
ing a black shape with a white dot at the center and 
the other being a white shape with a black dot at the 
center. The black shape will pivot around the white 
dot, and the white dot can be nK>ved with a nrK)use. 
Moving the shapes doser creates a halftone pattern 
with closer spacing, and changing the angle between 
them creates a halftone pattern at any angle. 

Shown in the far right of the control menu for the 
halftone filter is a table icon. When the table is select- 
ed as a method of generating the halftone, the user 
can enter numbers that will be used in the halftone 
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which relate to cell size. As always, the user may also 
select a preset pattern. 

Convolution Filter 

The convolution filter shown in the top righthand 
block of the filter menu is used to sharpen or blur an 
image. The exact nature of the filter is dependent on 
a table of values. Like the gamma and halftone filters 
the convolution filter has a geometry option The ge^ 
ometry optton can fade the filter to no effect or to the 
maximum effect, as the user desires. Similar to the 
halftone filter, there is a control selection that will fade 
the filter into the image. 

As shown in Figure 2c, the convolution filter pro- 
vides an additional table menu. These table icons are 
used to select the exact nature of the convolution fil- 
ter. Unlike the halftone filter, the convolution table 
cannot be generated from controls but instead Is yet 
another option below the controls. Examples of fac- 
tory created convolution tables are those which 
sharpen, outline or blur the image or apply a 45*> star 
filter or 60- star filter to the image. 

As with the gamma filter, the convolutron filter 
can be controlled from presets. These preset filters 
are chosen from a list by name. 

Rotation Filter 

The rotation filter, shown in the lefthand block of 
the second row in the filter menu, is more complex 
than the previous filters. This filter actually moves the 
pixels of the image, and the outline of the filter relates 
to the shape of the output. The filter effect however 
IS not restricted to the area under the outline and may 
use other parts of the image. 

The rotation fflter rotates the image about the 
centroid of the outline shape. When selecting the 
constant icon in the geometry section, there is a sin- 
gle control angle. This angle can be controlled by the 
user with slide pots, with numeric controls or with 
graphic handles that form an angle. 

Because this filter cannot be faded into the re- 
maining image like the gamma filter, the geometry 
feature has a very different effect. In fact, the geom- 
etry feature actually modifies the rotatton angle. To il- 
ustrate this point if the image were a regular grid and 
the rotation filter had a square outline, the output ro- 
tated filtered image would fade or modify the rotation 
to match the remaining image to achieve borderfede- so 
out. 

The control opttons for the rotatton filter are 
shown in Fig. 2e and include a slide pot, numeric or 
graphic angular control. 

The specific control selections for the error diffu- 
sion filter, scale filter and skew filter are shown re- 
spectively in Figures 2d. 2f and 2g. These control se- 
lections include the slide pot and a numeric. 

6 



Once a filter is either pulled from a drawer or cre- 
ated, the particular filter effect appears on the image 
Subsequently, additional filters or alternative effects 
of the same filter may be applied to the image How- 
5 ever, since the filter system 1 0 retains the images and 
filters separately, the original image is not perma- 
nently affected by the various operations. Also, each 
filter IS separately stored and therefore may be inde- 
pendently retrieved after subsequent operations on 
10 the image. Therefore, a user is not locked into a final 
result For example, if the image was magnified, dark- 
ened, blurred and then rotated, the user could re- 
trieve the original image or decide to eliminate the 
magnification and blurring while leaving the darken- 
15 ing and rotation in place. Thus, the filter system 10 
provides the user with a wide range of flexibility in ma- 
nipulating an image. 

20 Claims 

1. An image processing system including an inter- 
face for continuously operating on an image dis- 
played on a display device, comprising; 

means for displaying an image on the dis- 
play device; 

means (32) for selectively, successively 
modifying a portion of the image; 

means for storing the original image and 
30 each modif icatfon of the image; and 

means for retrieving the original image and 
each successive modification of the image. 
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2- A system according to daim 1. wherein said 
means for selectively, successively modifying a 
portion of the image comprises a filter (Figs. 2a 
to 2g) which overlays the portion of the image to 
be nruxiified. 

3. A system according to claim 2. wherein said filter 
has a variable shape (30). 

4. A system according to daim 2 or daim 3, wherein 
said filter is a gamma filter (Fig. 2a) which modi- 
f les conbBst or a halftone filter (Fig. 2b) which 
modifies brightness; or a convolution filter (Fig. 
2c) which modifies sharpness; or a rotatran filter 
(Fig. 2e) which rotates a portion of the image* or 
a scaling filter (Fig. 2f); or a skewing filter (Fig. 
2g); or an error diffusion filter (Fig. 2d); or a mix- 
ing filter having a plurality of source images. 

5. A system according to daim 2. wherein sakJ 
means for modifying a portion of the image com- 
pnses a plurality of filters used successively on 
the image. 

6. A method for operating on images in a display de- 



BNSDC3CID: <EP 0544S09A2_L> 



11 EP 0 544 509 A2 

vice comprising an interactive user interface, 
wherein the method comprises the steps of: 

displaying an image on the display device; 

selecting a filter for overlaying on a por- 
tion of the image; 5 

modifying the portion of the Image over- 
layed by the filter while preserving the image as 
it appeared before the modification; 

displaying the modified filtered portion of 
the image and the remaining portion of the inrv io 
age; and 

retrieving the image as it appeared before 
the modification. 

A method according to claim 6, further compris- is 
ing the step of further modifying the portion of 
the image overlayed by the filter while preserv- 
ing the image as it appeared before the further 
modification. 

20 

A method according to claim 6, further compris- 
ing the step of moving/altering the selected filter 
and further modifying a portion of the image 
while preserving the image as it appeared before 
the further modification. 25 

A method according to claim 6, wherein said step 
of modifying the image Includes a plurality of suc- 
cessive modifications. 



10. A method according to claim 9, wherein said step 
of retrieving the image Includes retrieving any 
one of the modified images from the plurality of 
successively nrtodif led images. 



30 



35 



11. A method according to any one of dainns 6 to 1 0, 
wherein said step of selecting a filter comprises 
selecting a filter from the group of filters consist- 
ing of gamma, halftone, convolutton, rotation, 
scaling, skewing and error diffusion. 40 

12. A method according to any one of dainr^ 6 to 10. 
wherein said step of modifying the image conrv 
prises modifying the contrast of a portion of the 
image; or modifying the brightness of a portion of 45 
the image; or modifying the sharpness of a por- 
tion of the image; or rotating a portbn of the inr>- 
age. 
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